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. 
I SUMMARY 

This  r e p o r t  is one of a ser ies  i s s u e d  by thk- Sounding 
Rocket Ins t rumen ta t ion  Sect ion.  Contained is a l l  p e r t i n e n t  
eng inee r ing  data  on t h e  development of a performance in -  
s t rumen ta t ion  system f o r  Spaerobee 300A, F l i g h t  6 . 0 9  GA. 
Methods employed are d iscussed  i n  which maximum p r e c i s i o n  
and r e l i a b i l i t y  of t h e  t r ansmi t t ed  data is achieved 
through the use  of s i g n a l  cond i t ion ing  e l e c t r o n i c s .  A l l  
p e r t i n e n t  c a l i b r a t i o n  curves  a re  included.  

The i n t e n t i o n  of t h i s  r e p o r t  is t o  i l l u s t r a t e  t h e  
f u n c t i o n  and performance of ins t rumenta t ion  and/or 
telemeter equipment supp l i ed  by t h e  Sounding Rocket In- 
s t rumen ta t ion  Sec t ion ,  and not t o  p r e s e n t  an a n a l y s i s  
of e i ther  s c i e n t i f i c  d a t a  or performance of the veh ic l e .  , 
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PERFORMANCE INSTRUAENTATHON REPORT FOR 
SPAEROBEE 300, FLIGHT 6.09 GA 

The Ins t rumen ta t ion  Block D i a g r a m ,  F igu re  1, shows t h e  
equipment s e l e c t e d  f o r  t h i s  e f f o r t .  

INTRODUCTION 

C r i t i c a l  a p p r a i s a l  of Aerobee performance by t h e  Sotlnding 
Rocket Branch, coupled wi th  t h e  de t e rmina t ion  ( l a t e  i n  1963) 
t h a t  s e v e r a l  boos t e r  c a s i n g s ,  a v a i l a b l e  a t  Wallops S t a t i o n ,  w e r e  
of marginal  q u a l i t y ,  e s t a b l i s h e d  a need f o r  d e f i n i t i v e  f l i g h t  
performance informat ion ,  inc luding:  (1) a r eco rd  of v i b r a t i o n  
and a c c e l e r a t i o n  f o r c e s  a f f e c t i n g  t h e  v e h i c l e  from launch t o  
s u s t a i n e r  burnout ,  and (2) s p e c i f i c  d a t a  p e r t a i n i n g  t o  b o o s t e r  
case p r e s s u r e  and temperature.  This  d a t a ,  t o g e t h e r  wi th  ear- 
l i e r  i n v e s t i g a t i o n s  of in-tower f o r c e s  ( F l i g h t s  4.28 NP, 19  
June 1963, and 4.59 U I ,  10 July 1963),  u s ing  l a t e r a l  acceler- 
ometers , provided usab le  da t a .  

R e s p o n s i b i l i t y  f o r  providing a s u i t a b l e  data g a t h e r i n g  
in s t rumen ta t ion  and t e l e m e t r y  system w a s  ass igned  t o  t h e  Sounding 
Rocket In s t rumen ta t ion  Sect ion.  The t a s k  w a s  t o  be c a r r i e d  o u t  
a t  t h e  ear l ies t  p r a c t i c a b l e  t i m e ,  s u b j e c t  t o  o b t a i n i n g  c l e a r a n c e  
t o  r i d e  "piggy back" wi th  one of t h e  scheduled prime experiments.  
The o r i g i n a l  t e l eme t ry  requirement f o r  F l i g h t  6.09 GA w a s  a 
f ive-channel  FM/FM s y s t e m ,  b u i l t  by t h e  Un ive r s i ty  of Michigan 
and conta ined  e n t i r e l y  w i t h i n  t h e  e j e c t e d  Thermosphere Probe 
mounted on t h e  Sparrow. A l a t e r  requirement  f o r  t w o  a d d i t i o n a l  
channels  t o  recover  l o w  a l t i t u d e  d a t a  from an i o n  t r a p  ( t o  be 
mounted on t h e  Aerobee), r equ i r ed  t h a t  a s e p a r a t e  t e l eme t ry  sys-  
t e m  be flown. S ince  t h e  a d d i t i o n a l  system could be made t o  con- 
t a i n  as many as 18 a d d i t i o n a l  channe l s ,  i t  w a s  decided t o  f l y  
t h e  performance d a t a  as a "piggy back" (non- in te r fe rence)  ex- 
per iment  on Spaerobee F l i g h t  6.09 GA. F i n a l  des ign  f o r  t h e  d a t a  
g a t h e r i n g  and t e l eme t ry  s y s t e a  w a s  completed i n  December 1963 t o  
m e e t  a t e n t a t i v e  f i r i n g  d a t e  of 22 January 1963. 

I NSTRUmNTATI ON 

For a c c e l e r a t i o n  informat ion ,  t w o  Consol idated E lec t ro -  
dynamics Corporat ion (CEC) Thee-Axis  , S t r a i n  Gage Accelerometers 
Model 4-204-0001, were s e l e e t e d .  One w a s  mounted on t h e  forward 
r i n g  of t h e  s u s t a i n e s ;  t h e  o t h e r ,  w i th  only  t w o  l a te ra l  axes ,  w a s  
i n s t a l l e d  as close as p o s s i b l e  t o  the  v e h i c l e  c e n t e r l i n e  i n  t h e  
s u s  t a i n e r  t a i  1 can. 
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Spin - ra t e  d a t a ,  used i n  developing c o r r e c t i o n  f a c t o r s  f o r  
t h e  l a te ra l  accelerometer r ead ings ,  w a s  provided by a Schon- 
s t e d t  Magnetometer, S/N 346, Model RAM-5C. The magnetometer w a s  
p laced  on a s p e c i a l  b racke t  i n  t he  s u s t a i n e r  r e g u l a t o r  s e c t i o n .  

A Giannin i  Poten t iometer  Pressure  Gage, Model A-1.5160-20, 
w a s  mounted i n  t h e  s u s t a i n e r  t a i l  s e c t i o n  and connected t o  an 
e x i s t i n g  p o r t  on t h e  s u s t a i n e r  by a 1/4-inch d iameter ,  cor ros ion-  
r e s i s t a n t  s teel  tube.  

Two Transonics  Temperature Senso r s ,  Model 1375B,  were a t -  
tached t o  t h e  e x t e r i o r  of t h e  boos te r  case a t  a p o i n t  approximate- 
l y  23 1/2 inches  a f t  of t h e  boos te r  head cap and approximately 5 
inches  counterclockwise from t h e  c e n t e r l i n e s  of f i n s  1 and 4. 

A CEC P res su re  Gage, Model 4-326-0001, w a s  s t r a p p e d  t o  t h e  
boos te r  head cap  and connected by 1/4-inch diameter  co r ros ion -  
r e s i s t a n t  s t e e l  tub ing  and f i t t i n g s  t o  a p o r t  ( d r i l l e d  and tapped 
f o r  t h i s  i n s t a l l a t i o n )  i n  t h e  head cap. 

Transducer o u t p u t s  w e r e  converted and t r a n s m i t t e d  by a tele- 
metry s y s t e m  which inc luded  the fo l lowing  Vector equipment: A 
Model TRPT-2W FM/FM Transmi t t e r ;  s i x  TLA-55 Low-Level Di f fe ren-  
t i a l  Ampl i f ie rs ;  t w o  TV-56A 18-Volt Regula tors ;  one TV-53-5 
5-Volt Regula tor ;  one TV-53-6 6 - V o l t  Regula tor ;  one TA-58 Mixer 
Ampl i f ie r ;  and 12 TS-56A Voltage Con t ro l l ed  Osc i l la tors .  Two 
in-house designed a m p l i f i e r s  (Figure 2) w e r e  provided t o  condi- 
t i o n  t h e  temperature  senso r  outputs  f o r  cornpatab i l i ty  wi th  t h e  
t e l e m e t r y .  An Aero-Geo Ast ro  Corporat ion (AGA) F l i g h t  Cal ibra-  
t o r ,  Model DKT-7A, and an in-house designed s ix-channel  v o l t a g e  
c l i p p e r  completed t h e  t e l e m e t r y  complement. A l l  t e l e m e t r y  ele- 
ments were mounted w i t h i n  a s t anda rd  Aerobee s ix - inch  ex tens ion .  

Power supply  and c o n t r o l s  c o n s i s t e d  of 20 Pardney HR-1 ba t -  
t e r ies  mounted i n  a b a t t e r y  box (GSFC drawing GFZ 12-046), a 
P o t t e r  and Brumfield SLllDF Relay, a F i l t o r  VL26AAK-18A R e l a y ,  
and a modif ied Raymond I n e r t i a  Switch,  Model 1654. The f in-notch  
t e l e m e t r y  an tenna ,  designed and f u r n i s h e d  by New Mexico S t a t e  Uni- 
v e r s i t y ,  was mounted on F i n  I of t h e  Aerobee 150A rocke t .  

The TLA-55 Low-level Ampl i f ie rs ,  used t o  c o n d i t i o n  t h e  per- 
formance acce lerometer  t r ansduce r s ,  were known t o  be somewhat 
tempera ture  s e n s i t i v e .  For t h i s  r ea son ,  it w a s  dec ided  t o  en- 
close t h e  a m p l i f i e r s  i n  an i n s u l a t e d  case, i s o l a t i n g  them from 
any ambient temperature  changes. The wi r ing  of t h e  c o n t r o l  re- 
l a y s  w a s  designed t o  g i v e  s e p a r a t e  o p e r a t i o n  of t h e  performance 
i n s t r u m e n t a t i o n ,  a l lowing f o r  a m p l i f i e r  warm-up wi thout  t h e  
n e c e s s i t y  of RF r a d i a t i o n  c learance .  A l l  a m p l i f i e r s  were p laced  
i n  an aluminum-alloy enc losure ,  w i t h  a 112-inch t h i c k  l i n e r  f 
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cork  and a sbes tos .  A 1/32-inch a s b e s t o s  d i v i d e r  w a s  p laced  be- 
tween i n d i v i d u a l  u n i t s .  E x i t  p o i n t  of t h e  leads w a s  s e a l e d  by 
a co rk  mastic compound. By t h i s  method, t h e  a m p l i f i e r s  reached 
t h e  o p e r a t i n g  temperature  for which they  had been c a l i b r a t e d  and 
s i n c e  they  were enclosed i n  an  i n s u l a t e d  medium, t h e r e  w a s  l i t t l e  
temperature  change dur ing  f l i g h t  t o  cause  t h e  a m p l i f i e r  d r i f t .  

The rf l i n k  for d a t a  t ransmiss ion  w a s  v i a  a 2-watt Vector, 
FM/FM t r a n s m i t t e r ,  on 231.4 MCS u s i n g  t h e  notch antenna. Chan- 
n e l  a l l o c a t i o n s  were as fol lows:  

I R I G  
CHANNEL FREQUENCY DATA 

18 ‘ 7 0  KCS Booster  Chamber P res su re  - Pb 

17  52.5 KCS Forward Z-axis Accelerometer 

16 40 KCS Forward X-axis Accelerometer 

15 30 KCS Aft  X-axis Accelerometer 

14 22 KCS Forward Y-axis Accelerometer 

13 14.5 KCS Aft  Y-axis Accelerometer 

12 10.5 KCS L a t e r a l  Magnetometer 

11 7.35 KCS S u s t a i n e r  Chamber P res su re  - P, 

10 5.4 KCS Booster Temperature - T1 

9 3 .9  KCS Ion  Trap Experiment 

8 3.0 KCS Ion  Trap Experiment 

7 2 .3  KCS *Booster Temperature - T2 

*T2 - Gage damaged i n  i n s t a l l a t i o n .  N o  s p a r e  t r ansduce r  w a s  
a v a i l a b l e ,  t h e r e f o r e ,  d a t a  w a s  no t  flown. 
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ASSEMBLY AND INSTALLATION 

BOOSTER 

I n  order  t o  o b t a i n  d a t a  from t h e  gages a f f i x e d  t o  t h e  
b o o s t e r ,  up to  t h e  p o i n t  of a c t u a l  s e p a r a t i o n  of t h e  booster 
frorn t h e  s u s t a i n e r ,  it w a s  necessary  t o  p r o t e c t  the  leads from 
t h e  e f f e c t  of t h e  burning f u e l  du r ing  t h e  moments between sus-  
t a i n e r  i g n i t i o n  and boos te r  s e p a r a t i o n  (approximately 2 .5  s e c s ) .  

The temperature sensors  were bonded w i t h  Saue re i sen  No. 
2276 White Ceramic cement d i r e c t l y  t o  the  booster case ( a s  
shown i n  Figure 3). The leads from these u n i t s  w e r e  brought 
t o  a pull-away connector  on t h e  booster suppor t  r a i l  through 
a c o r r o s i o n - r e s i s t a n t  s teel  tube ,  s t r a p p e d  t o  t h e  booster case. 

Location of t h e  p r e s s u r e  gage, d i r e c t l y  behind the  s t a n -  
dard booster b l a s t  cone (Figure 4) , provided s u f f i c i e n t  pro tec-  
t i o n  f o r  t h e  u n i t .  The p r e s s u r e  gage l e a d s  were carried through 
one of t h e  tubu la r  s t r u t s  of t h e  s u p p o r t ,  pas s ing  through a ho le  
d r i l l e d  a t  t h e  forward end  (Figure 5) t o  the  connector .  

AEROBEE 1 5 0 A  SUSTAINER 

The Aerobee 150A s u s t a i n e r  t a i l  s e c t i o n  bulkhead w a s  modi- 
f i e d  t o  permit mounting of t h e  breakaway connec tor  f o r  t h e  
boos te r  ( a s  shown i n  F igure  6) .  The a f t  accelerometer and t h e  
s u s t a i n e r  p re s su re  gage were i n s t a l l e d  w i t h i n  t h e  t a i l  s e c t i o n  
( a s  shown i n  F igure  7 ) .  

The New Mexico S t a t e  Un ive r s i ty  notch antenna f o r  t h e  
t e l e m e t r y  s y s t e m  w a s  i n s t a l l e d  i n  F in  1. The antenna lead and 
in s t rumen ta t ion  leads f o r  t h e  gages located on t h e  b o o s t e r  and 
w i t h i n  t h e  t a i l  s e c t i o n ,  w e r e  l ed  through shroud 1 (Figure 81, 
t o  t h e  r e g u l a t o r  s e c t i o n  of t h e  s u s t a i n e r ,  and t h e  s i x - i n c h  ex- 
t ens ion .  

B o l t e d  t o  a s p e c i a l  b r a c k e t  w i t h i n  t h e  r e g u l a t o r  s e c t i o n  
w e r e  t h e  RAM-5C magnetometer (magnetic a s p e c t  s enso r )  and t h e  
b a t t e r y  box (Figure 9), w i t h  t h e  1654 I n e r t i a  Switch i n s t a l l e d  
on  t h e  oppos i t e  s i d e  of t h e  bracket, n o t  v i s i b l e  i n  t h e  i l l u s -  
t r a t i o n .  These ope ra t ions  w e r e  conducted a t  Wallops I s l a n d  
s i n c e  n e i t h e r  t h e  boos te r  nor t h e  s u s t a i n e r  w a s  a v a i l a b l e  f o r  
payload i n t e g r a t i o n  a t  GSFC. 

The remaining components of t h e  s y s t e m  were i n s t a l l e d  i n  
t h e  s ix - inch  ex tens ion  d i r e c t l y  forward of t h e  s u s t a i n e r  regula-  
t o r  s e c t i o n ,  as  shown i n  F igure  10. 
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CALIBRATION OF ACCELEROMETERS 

The accelerometer  ( s t r a i n  gage, Model N o .  4-204-0001) is 
a balanced b r idge  c i r c u i t .  (Accelerometer o r i e n t a t i o n  is shown 
i n  F igu re  11.) The q u i e s c e n t  (or mid-scale) p o i n t  of t h e  b r idge  
r e p r e s e n t s  Og and t h i s  is  the  balanced s t a t e  of t h e  b r idge .  The 
f u l l  a c c e l e r a t i o n  range of the  b r i d g e ,  i n  t h e  case of F l i g h t  6.09 
GA, is l o g  from p l u s  5g t o  minus 5g, and 30g from p l u s  15g t o  
minus 15g. An a c c e l e r a t i o n ,  p o s i t i v e  or n e g a t i v e ,  unbalances 
t h e  b r i d g e ,  changing its output  v o l t a g e  (E,). The f u l l  range 
o u t p u t  (FRO) of t h e  p l u s  and minus 5g gage is i n  t h e  o r d e r  of 
35 mv and t h e  FRO of t h e  p l u s  and minus Xgg gage.'is- ' . in t h e  o r d e r  
of 50 mv, ( r e f e r  t o  t h e  manufac turer ' s  C a l i b r a t i o n  Record, 
F igu re  12).  I n  o rde r  t o  meet t h e  20 mv TLA-55 a m p l i f i e r  i n p u t  
requirement  (Figure 131, a shunt  r e s i s t o r  (R,) w a s  p l aced  across 
t h e  ou tpu t  of t h e  gage. The value of R, w a s  computed by: 

Rs = Eo' R 
Ep - Eo' 

R be ing  t h e  r e s i s t a n c e  of t h e  balanced b r idge  ( e i t h e r  R 1 ,  R2, 
R 3 ,  or R4, s i n c e  a l l  va lues  are t h e o r e t i c a l l y ,  and f o r  p r a c t i c a l  
purposes ,  equa l ) .  P r i o r  t o  dynamically t e s t i n g  t h e  accelerom- 
eters ,  a c c e l e r a t i o n  w a s  s imula ted  a t  v a r i o u s  g l e v e l s  so as t o  
produce a s t a t i c  l i n e a r i t y  curve w i t h  which t o  compare dynamic 
curves.  

Dynamic l i n e a r i t y  and frequency response tests were run  
wi th  t h e  gage f i r s t  mounted t o  t h e  t a b l e  and then mounted t o  
t h e  t a i l  b racke t .  The results are shown i n  F igure  14. 

The s t a t i c  s i m u l a t i o n  was provided by p a r a l l e l i n g  d i f f e r -  
e n t  va lues  of Rc a c r o s s  e i t h e r  R 3  or R4. P r i o r  t o  computing Rc,  
d e l t a  Eo' had t o  be d e r i v e d ,  and w a s  computed by d i v i d i n g  t h e  
20 mv r e q u i r e d  i n p u t  by t h e  log range of t he  accelerometer, pro- 
v i d i n g  2 mv/g. Rc can now be computed as fo l lows:  

A t y p i c a l  c a l c u l a t i o n  is shown i n  F igure  15, d e r i v i n g  Re,  d e l t a  
E,' ,  and Rc. The c a l c u l a t i o n s  shown i n  F igure16  (10-point re- 
s i s t a n c e  c a l i b r a t i o n  s t a t i c  computat ion) ,  proved t h e  l i n e a r i t y  
of t h e  br idge .  The accelerometers  were then  v i b r a t e d  by Tes t  
and Eva lua t ion  Div i s ion ,  us ing  t h e  arrangement shown i n  F igure  
17 ,  w i th  t h e  u n i t s  both mounted d i r e c t l y  on the  v i b r a t i o n  t a b l e  
and a t t a c h e d  t o  t h e  f l i g h t  mounting b racke t s .  Observed readirlgs 
(F igure  18) were recorded for each  c o n d i t i o n  and compared w.i-.h 
t h e  computed va lues  (Figure 19 p l o t s  t he  accelerometer l i n t r l t g  
cu rves  of t h e  computed values  and both  dynamic, c a l i b r a t i c q  vdlues)  ~ 
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F i g u r e  11. Accelerometer Orientation 
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COMSINED 
NON-LINEARITY 6 HYSTERESIS 2 0.21 %FR - -  ~ _ _  

-_-- - - %.\TURAL -_ FREQUENCY -. -- 260 CPS DAMPING G*72 of CRITICAL 
__-. 

%FR/'F +O*Cc:2 SENSITIVITY SHIFT 

TYPE !+-2a!.L.-cool ACCELERATION RANGE f 5 G SERIAL NO. 

A 
6 - y  

B 
Output Resistance 336 0 across hniuia + 
Date 7-22-63 S i g u d  / @ / E c .  

- Qkality Control Engineer 

COMBINED 
NON-LINEARITY 6 HYSTERESIS 2 O e l & % F R  __ - 

%FR/'F -0. m& SENSITIVITY SHIFT 

~ 

1 SENSITIVITY SHIFT *c.002 %FR"' 
COMBINED 
NON-LINEARITY L HYSTERESIS f 0016 %FR I 

_ _  

- XATURAL FREQUENCY lr70 CPS DAMPING o*66 of CRITICAL 
_ .  

Input Rnittance 33l D ~UOII h r m l u k  + L - E RATED ~ C t T A T l O N - L L v D C  

Output Resistance 332 D acrou ten ina l l  + 
DJh 7-22-63 SI& 

b9.52 *'. FULL RANGE OUTPUT 

Figure  12. Standard S t r a i n  Gage Accelerometer 
C a l i b r a t i o n  Record 

+0.002 %FR/'F ZERO SHIFT 
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R s  = (G) 340 ohms 

R s  = 493 ohms 

(2) E, = Gage Output Ful l  Range = 33.76 mv 

EO'= Shunted Gage Output = 20 mv 

&Eo' = .* = 2 mv/6 = .002 v/6 

RC = 125.8 K ohms 

Figure 15. R, Computation 
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-5 
-4 
-3 

-2 

-1 
0 

+1 
+2 
+3 

+4 
+5 

25.02 
31.317 
41.813 
62.805 

125.78 
5 3  

125.78 

62.805 
41.813 
31.317 
25.02 

-10.66 
- 8.39 
- 6.2 
- 4.1  
- 1.9  
+ 0.2 
+ 2.2 
+ 4.3 
+ 6.3 
+ 8.39 

W I . 8 9  .. 

2.27 
2.19 

2 . 1  
2.2 
2 . 1  

2.0 
2 .1  
2.0 
2.09 

2 .5  

-- 

-0.05 

+o. 43 
+O. 98 
+1.49 
+2.01 
+2.55 
+3.08 
+3.59 
+4.11 
+4.62 
+5.13 

Figure  16. Typical  10-Point Res is tance  C a l i b r a t i o n  Data ~ 
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Using f i x e d  frequency of 100 cps wi th  gage mounted d i r e c t l y  t o  
t a b l e  - 

Input  Peak G Volts Rms 

1 
2 
3 
4 

Using Fixed Input  Peak of l g  

0.56 
1.11 
1.68 
2.24 

Frequency 

10 
15 
20 
50 

100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 

1000 
1500 

Volts  Rms 

0.58 
0.58 
0.58 
0.57 

c 0.56 , 
0.53.' 
0 .48 
0.41 
0.33 
0.27 
0.22 
0.176 
0.148 
0.124 
0.106 
0.093 
0.081 
0.070 
0.062 
0.056 
0.050 
0.045 
0.041 
0.021 

I. 

Figure  18. Dynamic Ca l ib ra t ion  Data 

- 
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The a x i s  pe rpend icu la r  t o  t h e  d i r e c t i o n  of v i b r a t i o n  was 
monitored du r ing  t h e  t e s t  sequence and e x h i b i t e d  on ly  n e g l i g i b l e  
c r o s s - a x i s  s e n s i t i v i t y ,  except  during t h e  cour se  of t h e  first 
bracket-mounted run ,  when t h e  amplitude of the  c ros s -ax i s  re- 
sponse approached t h a t  of t h e  a x i s  under test .  I n v e s t i g a t i o n  
showed t h a t  t h e  mounting bracke t  w a s  r e s o n a t i n g  w i t h i n  t h e  c r i t i -  
ca l  measurement range of 0-100 cps. The table-mounted and 
bracket-mounted responses  were f u r t h e r  compared (F igure  19) and, 
from t h i s  comparison, it w a s  found t h a t  t h e  r e sonan t  f requency of 
t h e  t a i l  mounting b racke t  f e l l  w i th in  t h e  100 cps  range. Rein- 
forcements  w e r e  welded t o  the  l egs  of t h e  b r a c k e t  t o  provide  
g r e a t e r  s t i f f n e s s .  Cross-axis  tests were resumed and t h i s  addi- 
t i o n  proved adequate t o  permit  completion of t h e  t e s t i n g  program. 
T e s t s  showed t h a t  t h e r e  were errors as g r e a t  as 2% between t h e  , 

s t a t i c  and f i n a l  c o n f i g u r a t i o n  c a l i b r a t i o n  data  i n  t h e  w o r s t  case, 
This  compares f avorab ly  wi th  o v e r a l l  accuracy of t h e  v i b r a t i o n  
table,  which is quoted a t  4%. 

CONCLUSION 

Spaerobee F l i g h t  6.09 GA w a s  f i red  from Wallops I s l a n d  
on 29 January 1964 a t  03092. Rocket performance w a s  good, al- 
though t h e  peak payload a l t i t u d e  w a s  lower than  p r e d i c t e d .  
Telemetry s i g n a l s  were good and were r ece ived  f o r  551 seconds 
from t h e  payload and 420 seconds from t h e  Aerobee s u s t a i n e r .  
Booster tempera tures  were no t  ob ta ined  due t o  respons ive  t i m e  
l ag ,  and then  s h o r t i n g  of t h e  sens ing  device.  Booster p r e s s u r e  
du r ing  f l i g h t  w a s  ob ta ined  and w a s  i n  t h e  expected range. Ac- 
celerometer da ta  f o r  a l l  t h r e e  axes were ob ta ined  and is s t i l l  
be ing  eva lua ted .  Launch t i m e  was such t h a t  t h e  v e h i c l e  d i d  not  
p a s s  through a l t i t u d e s  i n  which t h e  r e p e l l e r  g r i d  I o n  t r a p  expe r i -  
ment could  measure'meaningful c a r r e n t s .  

A major o b j e c t i v e  i n  the.  mechanical and e l e c t r k a l  i n t e g r a -  
t i o n  program is e a r l y  detect ion and c o r r e c t i o n  of errors and 
d i s c r e p a n c i e s  i n  experiments  or i n s t rumen ta t ion .  I n  t h i s  in -  
s t a n c e ,  t h e  o b j e c t i v e  was n o t  f u l l y  realized. The i n c i d e n t s  and 
problems desc r ibed ,  c l e a r l y  demonstrate t h a t  t h e  e f f e c t i v e n e s s  
of t h e  i n t e g r a t i o n  program is heav i ly  dependent on t h e  degree t o  
which it is  p o s s i b l e  t o  d u p l i c a t e  t h e  mechanical mid e lec t r ica l  
c h a r a c t e r i s t i c s  of t he  v e h i c l e  and payload. 

The f l i g h t  w a s  s u c c e s s f u l  and, from t h e  s t a n d p o i n t  of the 
s p e c i f i c  r e s p o n s i b i l i t i e s  of t h e  Sounding Rocket In s t rumen ta t ion  
S e c t i o n ,  on ly  t h e  boos te r  case  temperature  f e l l  below t h e  d e s i r e d  
l e v e l s  i n  q u a l i t y  and quan t i ty .  
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DISPOSITION O F  TELEMETRY DATA 

One copy of t h e  magnetic t a p e  w a s  g iven  t o  t h e  U n i v e r s i t y  
of Michigan and one w a s  r e t a i n e d  f o r  t h e  Sounding Rocket In- 
s t rumen ta t ion  Sec t ion  l i b r a r y .  I n  a d d i t i o n ,  rea l  t i m e  and 
playback o s c i l l o g r a p h  records of t h e  exper imenta l  data were 
disseminated t o  t h e  Un ive r s i ty  of Michigan. The performance 
data w a s  reproduced on o s c i l l o g r a p h  recorders accord ing  t o  
reques ted  formats  and d i s t r i b u t e d  t o  t h e  F l i g h t  Performance and 
Vehicle  Sec t ions  of t h e  Sounding Rocket Branch. 
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APPENDIX A 

This s e c t i o n  inc ludes  c a l i b r a t i o n  curves for t h e  tempera- 
t u r e ,  p r e s s u r e ,  magnetometer, and accelerometer  t ransducers .  

A- 1 





U 



VI 



. 
n 

W 
M U m I 

A-5 



8 

Y 
4 

P 

ln 
I 





1 



, 



t 

L 

I 


